Introduction
Developmental delays and disabilities are common in young children, however, many children impacted are not identified prior to school entry (Guevera, et al., 2013; Macy, Marks & Towle, 2014; Rosenberg, Zhang, & Robinson, 2008) . The CDC estimates that 15.1%, or 1 in 6 children under 18, have a developmental disability of any type (Boyle et al, 2011) . Interventions provided early when there is a developmental delay or disability can impact child as well as family outcomes (Bradshaw, Steiner, Gengoux, & Koegel, 2015; Landa & Kalb, 2012; Rogers et al, 2012; Rogers et al, 2019) . Although not all children with a developmental disability will meet eligibility criteria for early intervention services through Part C (birth to age 3) or early childhood special education through Part B (starting at age 3) of the Individuals with Disabilities Education Act (IDEA), Rosenberg and colleagues conclude that up to 13% of children aged birth to 3 years old have developmental delays that would qualify them for Part C, based on common state eligibility criteria (Rosenberg, Zhang, & Robinson, 2008) . However, only 2-3% of children receive early Part C intervention services, and between 5-6% receive early childhood special education services through IDEA Part B, Section 619 (Early Childhood Technical Assistance Center, n.d.; Macy, Marks & Towle, 2014) . While it's unclear how many young children with developmental disabilities access intervention through health care providers, data related to Part C/Part B enrolment suggest that many children with developmental disabilities may not be identified in time to access early interventions. Failure to identify children at risk for developmental disabilities limits access to the range of early intervention services that may improve child and family outcomes (Bailey et al, 2005; Bradshaw, Steiner, Gengoux, & Koegel, 2015; French & Kennedy, 2018; Hebbeler et al, 2007; Landa & Kalb, 2012; Reichow, Hume, Barton, & Boyd, 2018; Rogers et al, 2012) . Because early detection of developmental delay in general, and of autism spectrum disorders (ASD) more specifically, is characterized by racial/ethnic and socio-economic disparities, lost opportunities for improved outcomes through early intervention disproportionately impact children and families already experiencing risk factors for poor developmental outcomes (Angell, Empey, & Zuckerman, 2018; Durkin et al, 2017; Feinberg, Silverstein, Donahue, & Bliss, 2011; Mandell et al, 2009 ).
For the past decade, there has been clear and consistent guidance indicating that primary care providers should conduct developmental surveillance and developmental screening for all young children at routine intervals, regardless of concern (Hagan, Shaw, & Duncan, 2017) . Nonetheless, only about a third of parents of U.S. children between the ages of 9 and 36 months report that their child received surveillance and screening from a health care provider during the previous year (Hirai, Kogan, Kandasamy, Reuland, & Bethell, 2018) . Childcare providers can also play an important role in early identification of developmental delays. In 2012, 12.5 million children age 0 to 4 years were in some form of childcare arrangement outside their own home (Branson, Virgil, & Bingham, 2015) , accounting for over half of U.S. children under the age of 5 years old (U.S. Census Bureau, 2018) . Despite the role childcare providers can play, little is known about their current attitudes, knowledge, and practices related to early identification and referral processes. The purpose of the study reported here is to document the developmental monitoring attitudes, knowledge, and practices of childcare providers prior to completing training on this topic based on data collected through the 'Evaluation of Developmental Monitoring using Learn the Signs. Act Early.
in Childcare Settings' study (Chödrön, et al, 2017) . Findings on the impact of training are reported elsewhere (Chödrön, Barger, Pizur-Barnekow, Viehweg, & Puk-Ament, 2019 ).
Early Detection
Some developmental disabilities are identified at birth, however, for others delays in reaching developmental milestones in the early years are the first indication of concern.
The prototypical example is ASD, wherein children typically are not identified early enough to benefit from early interventions, despite the fact that most parents have developmental concerns well before their children turn three years of age (Baio et al., 2018) and most children display clear behavioural signs by the age of two (Constatino & Marrus, 2017; Zwaigenbaum, et al., 2005) . Research supports the contention that early detection of developmental disabilities is best supported when children universally receive developmental monitoring and developmental screening during early childhood using evidence-based tools and processes, regardless of concern (Barger, Rice, & Roach, 2018a; Barger, Rice, Wolf, & Roach, 2018b; Bright Futures Steering Committee, 2006; Guerrero, Rodriguez, & Flores, 2011; Guevara et al., 2013) .
Developmental Monitoring and Developmental Screening
Recommendations for developmental monitoring and developmental screening in early childhood are drawn from guidance for health supervision of children published in Bright Futures (Hagan, Shaw, & Duncan, 2017) . While originating from guidance for paediatric primary care practice, community-based professionals who work with families of young children can also play a role in developmental monitoring and/or screening (Pizur-Barnekow et al, 2010) . Bright Futures describes the importance of 'developmental surveillance' and developmental screening, where developmental surveillance includes 'eliciting and attending to the parents' concerns, maintaining a developmental history, making accurate and informed observations of the child, identifying the presence of risk and protective factors, periodically using screening tests, and documenting the process and findings' (Hagan, Shaw, & Duncan, 2017: p. 78 ).
Here, comprehensive developmental surveillance is inclusive of monitoring and screening activities. Developmental monitoring refers specifically to the surveillance activities of eliciting and discussing parents' concerns, 'making accurate and informed observations' of a child's development in the context of that child's developmental history, and documenting monitoring.
Whenever concerns arise based on developmental monitoring, developmental screening is indicated to obtain a more accurate assessment of risk for developmental disability (Hagan, Shaw, & Duncan, 2017) . Developmental screening is designed to utilize validated, standardized screening tools to reliably determine risk for developmental disability. Developmental screening with a validated tool typically requires formal training and purchase of materials that can be prohibitive for some early childhood professionals or programs, however, all professionals as well as parents can play an active role in developmental monitoring. Children for whom a developmental concern is identified should be referred to Part C or Part B services (depending on child age) and to the child's doctor for further assessment. Referral to both Part C/Part B and the child's doctor ensures the broadest access to developmental assessment, diagnosis/rule out of developmental disability, and interventions provided within and outside the health care system. The knowledge base on the effectiveness of early identification processes has grown dramatically since Part C/Part B services were written into law, but continues to be limited in a number of different ways. Primarily, much more research has been conducted on developmental screening than developmental monitoring. This is partially due to a clear operational definition of developmental screening (i.e., presentation of developmental screening tool) and robust psychometric literature on screening instruments. Developmental monitoring, on the other hand, is not as clearly defined and is infrequently investigated. Furthermore, the literature on early identification activities is primarily focused on health care professionals. Additionally, despite strong literature on early identification tools, there is dearth of literature on the early identification process through which children are referred to Part C/Part B from community settings (Barger, Rice, Wolf, & Simmons, 2018c) . Thus, there is a need for more research on developmental monitoring among non-healthcare professionals from a community systems perspective to better understand the role of early childhood professionals, such as childcare providers, in early identification and referral to early intervention services.
While most of the current early identification literature is screener based in terms of psychometric evaluation or effectiveness of health care implementation leading to increased referrals, there is a growing literature indicating the importance of developmental monitoring. Importantly, Guevara et al. (2013) conducted a randomized control trial showing that developmental monitoring and screening received together leads to greater referrals to Part C early intervention services than monitoring alone.
These findings are bolstered by recent analyses of the National Survey of Children's Health showing that children were more likely to be referred to and enrolled in Part C services when compared to children that received developmental monitoring alone, developmental screening alone, or neither developmental monitoring nor developmental screening (Barger et al., 2018b) . While the use of developmental monitoring and screening in tandem is best practice, robust engagement in these early identification practices is not currently reported (Barger et al., 2018a; Barger et al., 2018b) .
Role of Childcare Providers in Early Detection
Identification of children from birth through 21 who are eligible to receive services Childcare provider engagement in developmental monitoring and/or screening is impacted not only by individual providers' attitudes, knowledge, and access to needed tools, but also by structures, policies, and processes that are beyond the control of the individual provider (Bloom, 2015) . Although developmental screening is not a professional practice standard for childcare providers (see for example National Boh and Johnson (2018) found that childcare providers frequently do not see universal screening as part of their professional role, which subsequently affects whether the childcare providers engage in universal screening practices. In a study of childcare providers' competence and confidence related to referring a child when there was a concern about developmental delay, Branson and Bingham (2017) found that 'prior experience working with children, knowledge and learning, and the availability of same aged peers' (p. 48) support childcare providers in early identification. Conversely, 'fear of talking with parents about concerns, lack of knowledge about referral systems, policies of the agency' (p. 48) and perceived lack of qualifications by the childcare provider hindered the childcare providers in this work.
While there is little known about ECEP's attitudes towards screening, there is even less known about their attitudes toward developmental monitoring.
'Learn the Signs. Act Early.'
To improve developmental monitoring processes, the CDC developed and evaluated the Learn the Signs. Act Early. (LTSAE) campaign. LTSAE was designed to support parents' knowledge of developmental milestones and parent-professional conversations about child development, and to suggest what to do when there is a concern (Raspa et al, 2015) . LTSAE resources currently include health education materials for families in print, online, and other formats, including a milestones tracking mobile app (available at no cost in Android and iPhone formats). Other LTSAE resources support implementation by professionals, including curriculum and tip sheets for developmental-behavioural paediatrics and for early care and education professionals (ECEPs). Additional resources, such as an online photo and video library of developmental milestones, are designed for both parents and professionals. Integration of LTSAE into a program involves using a subset of the available resources based on the appropriateness and feasibility of using specific LTSAE resources in that service context. LTSAE materials are designed based on behaviour change theory and social marketing techniques (Raspa et al, 2015) . Several evaluation studies of LTSAE materials have demonstrated an impact on public awareness and parent attitudes and practice (Burt, 2013; Graybill, Self-Brown, Lai, Vinoski, McGill, & Crimmins, 2016; Patel, 2007; Westat, 2015; Crimmins, Graybill, & Vinoski, 2013) . Specifically, these studies have established that population-level awareness of ASD increased during the first two years of the LTSAE campaign and that parents had positive perceptions of LTSAE materials (Graybill et al, 2016; Raspa, et al., 2015; Patel, 2007; Westat, 2015) .
There is also evidence (based on parent self-report) that LTSAE materials impacted some parent outcomes, including increased tracking of developmental milestones in their own child(ren), increased comfort with and likelihood of following up with a professional as a result of developmental concern, and decreased concern about their own child's development (Campbell, Greenberg, Gallagher, Stoneburg & Simmons, 2018; Graybill et al., 2016; Westat, 2015) .
While these studies suggest that LTSAE materials may impact parental awareness, knowledge, and behaviour, far less is known about factors that impact LTSAE implementation. An exception is an evaluation study by Burt that analysed implementation of LTSAE in the context of everyday childcare operations (Burt, 2013 ).
Burt's study of LTSAE implementation suggests that childcare environments characterized by support for provider-parent conversations about child development may enable effective developmental monitoring, while 'lack of credibility' (p. 17) and policies that impede provider-parent communication about concerns may hinder developmental monitoring in childcare settings. There is a need for research on developmental monitoring using LTSAE in community settings, including childcare.
Methods

Study Design
Findings reported here are derived from two arms of the 'Evaluation of Developmental Monitoring using Learn the Signs. Act Early. in Childcare Settings' study0 F 1 (Chödrön, et al, 2017) Participating programs had the option of completing the survey in paper format.
Training+TA surveys were completed from August, 2015 through January, 2016.
The dataset includes 489 responses to the pre-surveys (386 Training-only; 103
Training+TA). In order to analyse baseline practice of childcare providers, data are reported only for 384 participants who self-identified as childcare direct care providers, directors, owners, or other childcare administrators (regardless of additional roles identified). Participants excluded from analysis include those for whom the primary role could not be identified or was to provide training and TA to ECEPs. Table 1 describes included participants by type of program and current role in childcare.
Measures
For the purposes of this study, developmental monitoring in childcare settings was operationalized to include the following components: professional role to monitor development using an objective checklist, and that ECEPs may have an unfavourable view of referring to the child's doctor because of perceptions that doctors don't understand child development and medicalize concerns (Chödrön, et al, 2017) .
Data Analysis
Pre-survey data were matched to post-and delayed-surveys by a unique respondent identifier. Because program type and respondent role were included in more than one survey, the merged dataset was utilized to establish program type and respondent role when this data was missing from the pre-survey. Descriptive statistics were run on data 
Results
Tracking Development
At baseline, 85.94% of respondents indicate that they track the whole development of children in their care. ECEPs in home-based programs are the least likely to report tracking at baseline (n=384; see Figure 1 ). Among those who report tracking development, the most frequently reported forms of tracking across program types are to observe development, share observations with parents, and ask parents what they observe (see Figure 2 ). Nearly 59% of those who report tracking development use a checklist, however, using an objective checklist and using a portfolio to document development are the least commonly used forms of tracking across program types (n=330; see Figure 2 ).
Nearly 92% of respondents indicate it is important to track the whole development of every child using an objective checklist, with little variation by program type (n=372). However, only 60.41% of those who view it as important to use a checklist indicate doing so (n=341). Among only those respondents who report tracking, 69.59% of those who view it as important to use a checklist indicate doing so.
Use of a checklist among those who view it as important varied by program, with HS/EHS respondents most likely and Ministry least likely (see Figure 3 ). Checklists were also used by 45.16% of those who did not consider it important.
Of the 32 respondents who indicate they do not believe it's important to use an objective checklist, 24 provided narrative responses to the questions 'why or why not?'
Responses were coded for content reflecting the acceptability (14 responses), feasibility (4 responses), and effectiveness (13 responses) of using LTSAE for developmental monitoring in childcare settings. Responses were coded at all relevant themes.
Responses are summarized below, from least to most commonly coded theme, and characteristic responses for each theme are provided in Table 2 . Responses coded to feasibility indicate that the practicality of using a checklist is impeded by time constraints, the need to document development in other ways, and the perceived impracticality of observing all milestones. Thirteen responses coded to the theme of effectiveness reflected beliefs that checklists are not accurate (5 responses), a checklist may be a useful guide but is not sufficient on its own (4 responses), and checklists don't add value for all children (3 responses). Responses coded to acceptability reflect beliefs that checklists do not capture the complex uniqueness of each child's development (7 responses), and that checklists are not the way that ECEPs monitor development (7 responses).
Making Referrals
When asked where they could refer when there is a concern about a child's development, over 15% of respondents indicate they do not know where to refer Knowledge of referral to the doctor when there is a concern was also assessed by asking 'When is it important for a child's family to consult with the child's doctor about how the child is developing?', thereby prompting respondents to consider the role of the doctor. Given this prompt, 63.80% of respondents indicate parents should talk to the doctor when there is a developmental concern (n=384). When both the prompted and unprompted questions relating to referral to the doctor are taken into account, a total of 71.88% respondents are able to identify the doctor as an appropriate referral when there is a developmental concern (n=384).
Nearly 88% of respondents express the attitude that it is part of their professional role to refer to the child's doctor when there is a concern about development (n=370). However, only 29.34% of those who view referral to the child's doctor as part of their role also demonstrate knowledge of referral to the doctor when asked where they could refer if concerned about a child development (n=324).
However, when responding to the question 'When is it important for a child's family to consult with the child's doctor about how the child is developing?' an additional 45.06%
of those viewing it as their role did mention concern about child development as a reason to talk to the doctor. In total, 74.38% of those who view referral to the child's doctor as part of their role demonstrate knowledge of referral to the doctor, however, many of them only did so when specifically prompted to think about the role of the doctor.
Discussion and Implications
While the results reported here suggest that ECEPs attitudes, knowledge, and practice are supportive of developmental monitoring, there are gaps that may limit the effectiveness of early detection of developmental disability and appropriate referrals.
First, although the majority of ECEPs in this study indicate they track the development of children in their care, forms of tracking that require documentation and/or an objective list of milestones (i.e., use of a portfolio and an objective checklist) are the least commonly used. Observational strategies for tracking development and discussing observations with parents may support quality early care and education and are a component of effective early identification, however, findings in the context of primary health care suggest that informal tracking methods-that is, those that rely on individual impressions and bypass use of research-based tools-fall short in reliably identifying children at risk of developmental disability (Glascoe, 2000) . If these findings hold true in the context of childcare, developmental monitoring using tools that support objective tracking of a child's milestones against age norms (i.e., an objective checklist and/or developmental screening using a standardized, validated tool) may be critical to identifying children at risk for developmental disability in childcare settings. Increased use of an objective checklist may support more reliable identification of developmental concern, particularly in childcare settings in which developmental screening is not conducted.
In addition, this study found that once concern is identified, many ECEPs do not know the appropriate referrals to make. Although the majority of ECEPs demonstrate knowledge of at least some referrals that could be made, 1 out of 6 indicate they do not know anywhere to refer when there is a concern about a child's development. Among those who name a place to refer, about 7 out of 10 identify Part C/Part B as a possible referral, 1 in 3 identify the child's doctor, and less than 1 in 4 identify both Part C/Part B and the doctor. Familiarity with referral to Part C/Part B is an encouraging finding, since ECEPs can play an important role in an informed referral network for Child Find.
However, it notable that ECEPs are far less able to demonstrate knowledge of referral to child's doctor, unless they are prompted to think about the role of the doctor. When
ECEPs are prompted to consider the role of the doctor, demonstrated knowledge of the child's doctor as an appropriate referral when there is a developmental concern increases to about 7 out of 10, making it comparable to demonstrated knowledge of Part C/Part B. According to best practice guidelines, as well as LTSAE resources, children with a developmental concern should be referred to the child's doctor as well as to Part C/Part B. To increase early identification, diagnosis or rule out of developmental disability, and access to intervention, it is critical that ECEPs know where to refer and feel able to make referrals. Though not sufficient in itself, knowledge is nonetheless a necessary precursor to appropriate referrals being made and pursued. Improved knowledge and comfort referring to the child's doctor when there is a developmental concern may improve the capacity of ECEPs to serve a role in early detection and access to intervention for children with developmental disabilities.
Although the sample size in this study does not permit strong conclusions about differences across program types, data suggest there may be a pattern of difference in tracking, use of a checklist, and knowledge of referrals. Namely, ECEPS in HS/EHS are the most likely and home-based ECEPs the least likely to report tracking development, ECEPs in registered but unregulated ministry showed the greatest tendency toward using informal tracking methods, and ministry and home-based ECEPs were the most likely to not be able to demonstrate knowledge of referrals. Developmental monitoring training and resources may be most valuable to ECEPs in programs with lower knowledge and/or engagement in monitoring.
Findings from this study suggest that ECEPs' attitudes about components of developmental monitoring are not a good indication of practice. For example, while many ECEPs express the attitude that it's important to track development with an objective checklist, it is common for these ECEPs to not use a checklist, even when they are otherwise engaged in tracking development. It is possible that some of these ECEPs could not easily access checklists, and that improved availability of LTSAE milestone checklists may make it more likely for them to use checklists in the future. However, it also likely that program policy determines developmental monitoring practice. In support of this view, 45% of ECEPs who do not view it as important to track using a checklist nonetheless report using one to track development of the children in their care.
To the extent that ECEP attitudes do shape practice, it is worthwhile to understand barriers to acceptability of using an objective checklist. While feasibility was mentioned as a reason to not use a checklist, the most commonly given reason was that children are unique and develop at their own pace-a reality that is not captured by a checklist. ECEPs also felt that there are many other ways to track development, or that ECEPs monitor development differently. Because LTSAE materials were developed as a health education campaign, it is worth giving increased consideration to how well the purposes and methods of developmental monitoring using LTSAE fit into the 'culture' of early care and education. Better understanding of this issue can provide valuable insight into what modified or additional resources would best support ECEPs to play an active role in identifying children at risk for developmental disabilities early.
Findings from this study also highlight the need for increased consideration of the relationships between ECEP attitudes, knowledge, and practice. First, there is a large discrepancy between attitude and demonstrated knowledge in relation to both using a checklist and referring to the child's doctor. This suggests that studies of early detection should be cautious about drawing conclusions about developmental monitoring practice from measures of attitude. Second, there is also a large difference in demonstrated knowledge of referral to the doctor between questions that did and did not prompt to consider the doctor's role. Although it is not possible from this study to know how often ECEPs actually refer to the doctor when there is developmental concern, it is clear that assessing their knowledge of referral is impacted significantly by question wording. Finally, ECEPs' attitude about the importance of using an objective checklist
were not highly correlated with use of a checklist in practice (φ = .06). In the context of centre-based childcare provision, especially in HS/EHS, the capacity of individual ECEPs' attitudes and knowledge to shape developmental practice will be constrained by program policy.
Limitations and Future Directions
An important limitation of this study is that the sample is both small and is not representative of the population of childcare providers. Because this study was Early detection and intervention for developmental disabilities may be most effective when a range of early childhood professionals contribute to developmental monitoring and screening, particularly since universal developmental monitoring and developmental screening are not uniformly adopted in paediatric primary care.
Although it is reasonable to assume participation by early childhood professionals will improve early detection and referral for intervention, this is an under-investigated area.
Further study is needed to determine the impact of developmental monitoring in childcare settings on identification of concern, referrals made, and follow up on referrals by families. Further study is also needed to understand how developmental monitoring for the purpose of detecting developmental disabilities and making referrals can best be integrated into childcare settings in which development is routinely tracked for other purposes (e.g., individualizing instruction), using different processes (e.g., informal observation and portfolios of children's work), and based on values that may conflict with available tools (e.g., honouring the unique development of each child as opposed to tracking milestones against normative data). Moreover, attention should be given to how developmental monitoring processes and outcomes may differ across types of childcare program (e.g., HS/EHS, centre-based, home-based, others), and by type of monitoring tool (i.e., LTSAE should not be assumed to be the only or best tool).
Finally, there is a need for research on how outcomes are impacted by developmental monitoring alone, developmental screening alone, or developmental monitoring and developmental screening together in childcare settings.
